Identifying Lys359 as a critical residue for the ATP-dependent reactions of Drosophila DNA topoisomerase II.
Substituting Lys359 with either Gln or Glu in the highly conserved QTK-loop in the DNA gyrase B protein homologous domain of Drosophila topoisomerase II inactivates its catalytic activities. Although strand passage and DNA-dependent ATPase activities are affected in these mutant proteins, their DNA cleavage activity is comparable with the wild-type enzyme and can be stimulated to the same level by topoisomerase-targeting anticancer drugs. The sequence specificity in the DNA cleavage reaction remains unaltered for the mutant proteins. We have used both glass fiber filter binding assay and CsCl density gradient ultracentrifugation to monitor the formation of a salt-stable, protein-clamp complex. Both Gln and Glu mutant proteins can form a clamp complex in the presence of 5'-adenylyl-beta,gamma-imidodiphosphate, albeit with a lower efficiency than the wild-type enzyme. However, the mutant proteins can form a stable complex either in the presence of ATP or in the absence of any cofactors. These results are in an interesting contrast with the wild-type enzyme, which cannot form a stable complex under similar conditions. Our data suggest that Lys359 is critical for the catalytic activity of topoisomerase II and may have an important function in the ATP signaling process.